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1. INTRODUCTION

The purpose of this study 1s to outline some- of the considerations for
.an economic model of the scientific journal wmarket. The mnsdel Dre 28§
an explanation of journal market structure and the dynamics of mariev
behavior, as well as a descriptiosn of Journal market developments The
conceptual framework is preliminary in nature, and highly simplified,

but it provides a basis for future work in rhe area of journal econosnics.

Also derived from the framework is 'the effeéct of market growth upon the
costs of bibliographiq services.

Thne basic terms and concepts used here must be defined and explainad.
The market is essentially the groupifig of producérs and consumers --
or mix of parclcipants -- which determines the level of production and
purchase of Journals. Demand refers to the quantity of journals pur-
chased at different prices. The derivation of demand involves a
combination of the porential journal consumer's needs with his desire
ang ability to pay for the journal. Supply refers to the number of
copies of a journal avallable at a given price, which is in turn deter-
mined by the technology available and the goals and revenue sources of
the publisher. Financial Viability encompasses the feasibility of a
‘particular journmal or an entire journal system's continued existence.

. .

Before empf%yiﬂg these concépts in a characterization of the jcurnal
- market, it may- be useful to differentiate the kinds of jourmals avail-

able. Three types of periodicals are; identified on the basis of infor-
mation content:

-,

(1) Primary - journals which are archival in nature but also’
_serve a current awareness function.

(2) Secondary - Journals which absfract and’ index artlcles
appearing in. the primary 11terature.
v k=

(3) Tertiary - journals which review literature to evaluate
the current state of knowledge for those who do not have
sufficient time to keep ap with the rapid growth of the
ligerature. . .

. at . ‘J
Each type of journal has its own specific problems but the model is
general enough to include them; howevery for the;sake of siéplicity of
discussion and illustration, the focus of attention throughout the text
is the primary journil market,

3"‘

s - ! .. » éﬂ
2. 'THE PRIMARY JOURNAL MARKET: GENERAL CHARACTERISTICS

)

.5‘?‘ L &
The organizational eleqents of the primary journal market may be
arranged in three categories: participants, inducements, and con-
tributions.? The chart below ihdicates the relégionships among these
elements: ' '

-,
[




Orzanizativn of the Primacy Journal Market

Parcicizanss . Inducements Contributions

Prestige, feedback Articles

Information-content Revenue
of journals

Prestige and/or Screening,
Salaries

W

. . . {I" ‘ » . ’ .
3115&ers/ Prestige or Profit Organization, risk-
éaoind

Strators o ~ bearing

Printers P Payments Manufacture of journals
When thz market is’in equilibrium, there is no tendency for the partici-
pants t> disturb the numoer of journals,.their circulation; or their
financiz) viabilicy., Participants are just able to generate the in-
ducemernzs necessary to keep the various contributions stable. The
situvatizn is not static, however, and the dynamics of scientific
ressarch cause disequilibriums. For example, unless the number of
publish:( pages increases with an incréase in the number of author-
participants, there is pressure for the establishment,of new publi-
cation o

It

sutlets.  Similarly, as the number of subscribers (who may also
be authars) rises, they desire.and are able®to support more specialized
jourzals., Subsequent sections of this stidy examine some of the dis
equili>rating factors which influence the organization of the journal
market.” '

)
2.1. Tunctional®Relationships .
o Y ]
Before Illusitraténg the functional relationships in the journal market,
two chrzracteristics of:-scientific information should -be: noted; these
are maj>:s determinants of the evolution of the journal network:
£
(1) Scientific informftion builds upon past‘rggearch and thus
is cumulative in nature, ’

EZ) Scientific information is expensive to produce but rela-
tively inegpensive to reproduce. A & .

1

The cu:nlative'qpﬁure of scientific information influences demand for
journals since past rgsearch serves as an input into the production of
new scigntific information. The supply of published articles reflects
the secoad characteristic of scientific information; the costs of '
_preparing the input are large relative to the costs of rgpgoducing’
copies £ that input. The fixed or first-cgpy costs cover the screening

of articles and the production of the first copy of thefﬁanuscript asg well.ﬂ
s E
X

[€)
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~Hence, the twd characteristics affect the demand for and the supply

of jourpals within any discipline.® Without dissemination, fellow
scxenttsfs canhot build on past resegarch. Without screening, those
utilizing rescarch results might be inundated by vast amounts of
wnevaluated information; the high fixed costs of publishing necessi-
tate the careful screening of articles, which imposes additional
prerun costs. Awareness of these characteristics of scientific
information is essential for an understanding of journal marker
evolution; the characteristics also affect the market relationships
diagrammed in Figure 1, v

Information on current technology is available but it iS quite clear
that computer technology may rapidly change the whole area-of pro-
duction capability and cost. For now, the components’ of technology
under consideration include (1) the editorial serv1ces (2) the
administrative services, and (3) the printing printing ‘services.

heeds are the desxres for information -~ on particular subjects or
research ‘techniques. ‘The desired produtt may or may not exist.

In the absence of information the need may be.great, but even with

the apparent availability of relevant information, needs may still be
unmet due to dissemination time lags or prohmbmtlve acquisition costs.
It is in the context.of money exchange that needs make themselves

apparent as demand. There 15 no- evidence for_evaluatxng_an_informétion

product until consumers indicate the maximum price they are willing - to

pay for that information. - Thus, needs may be viewed &s unexpressed

demand. The level of need is influenced by (1) the number of potential

subscriber® . and aythors, -(2) the possible use of information, and

(3? the effectiveness of substitutes for primary journgls. Substi-

tutes may include informal seminars, conferences, and preprint services. .
: ” . .

.

The InsEitutional Arrangements reflect the role of libraries, societies,
universities, government agencies, and commercial firms in providing -
funds necessary to help kzep a journal-financially viable. Journals
often rcquire revenues in addition to- those generated by subscriptions
and adverfising to offset the high fixgd cost of publishing; the deficit
may be relieved by institutional grants,  Much non-profit institutional

.backing involves volunteer Fibor; but as organizatiéns grow, full-fime

professiornals may be necessary and this increases the financial burdens
of journal publication. E '

- ..
.

Libraries recognize that they service many readers and potential sub-
scribers, and are often willing to pay more for issues thagjindiugduals
or members-of scientific societies; for some journals, the majority of *
subscribers consists of libraries, Societies volunteer labor, mdétly

in the form of editorial* sérvices, and often set membership dues to
include sub?brxptlon fees. Universities provide ovérhead-type facil-

“ities and administrative skills when they sponsor journals. ' Government

grants to societies and ﬁtﬁer organxzatlons ofen are aimed at im-
provlng comnunxcatxon networks, For example, the National Science

g
-3-
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IFoundation;has supported developmental work in many disciplines,
Finally, commercial firms f111 gaps in’ the literature by selecting
products useful to researchers and practitioncrs, By definition,
their role involves innovation and'risk bearipg, without explicit

subsidization by other' groups. . us -

"

k]
L
-

Given ‘the technology of producing journals “tosts can be derived
: (this is done'in a: later sectlon) 7 If the revenues gerlerated by
demand do not offset the costs, and, the glack:-is not taken up by the
. institurional arrangements’, then ftnancial viability is threatcned

and alternatives myst be exp;ored For example, different production
. techniques may be developed to reduce the high fixed cost of type-
setting, or page charges to the sponsors of research-may be required
be fore articles are accepted for publlcatlon. BE ‘

The eléments in- Figure 1 are mutually ronditioning; one-way causation
is the exception rather than trhe rule.” For example, disciplinary _
‘needs may bring about institutional arrangements to meet the needs.
Initially the needs were not expressed as effective demand since , the
) product did not exist -~ no monetary exchange could take place.,
Similarly, institurions may influence perceived needs if they find

that the avallable technology permits the. introduction of new products.
Institutions interact with needs "and ;échnology-in determining market
equilibrium. The evaluation of that equilibrium should reflect how.
well institutions have been able to meet those needs with the avail-
able -technology.

LY

2.2, Standards of Performance

a s

Several criteria should be used to Judge performance of the. producers
in a journal market. One ¢riterion is the amount of consumer satis~

* ,faction, or dissatigfaction, .displayed for a journal product; the

" amount of satisfaction is responsive to pricing polic1es; content .
‘(the degree of specialization and selective streening “of articles),-
the size of the journal, and frequency of publlcation. Consumer
satisfagtion is manifested both;through demand (expressed need) and
influence -exerted through institutfonal arrangements.

a -

Another dipension of market performance is theé allocative efficiency -
with which the various inputs are combined. In a fragmented market,
there' may be little incentive to use the latest technology, either
because of scale requirements, constraints on the mix of productive’
inputs, or managerial inefficiency. 'In analyzing.performance,
administrative’ ‘procedures and personnel can be Judged for efficiency
of operation; printing and distribution can be evaluated to see if
least-cost methods are being"employed; and pricing policies can be

examlned to see if any potential purchasers . are being excluded through'
high prices. "




Innovative efficiency is the dynamic dimension .of %erformance evalu-
ation. Over-a period of time, eroduczgs adopt new techniques, develop
new prdducts, and expand into new markkts. The lags fr~using new

" techriologies, in matching products.to consymer tastes, and in identifying
new markets all reflect how the institutions are performing over a period
of time.

.

- . [

»

3. FUNCTIONS OF A JOURNAL

Primary journals sérve simultaneously as a medium forxénnoqncing new -
knowledge, for storing tested results, and for estab{ishing reputations,
in science. The screening process defermines how well the alerting,
reference, .and recognition functions are perfprmed. Screetting is .
essentially a matter of forcing the three functions to meet standards
set by the profe331on. - . A

3.1. Record;ng Informa&iQn
\ . * .o . Iy " i .

Journals serve as a-public archlvelfor obtaining'references to past ™

_resgarch. Articleés must meet standards of accuracy and sclentific -
signfiicance to become part of the scientific record. Hence, screenlng

. partly determines the extent to which scientists find back issues useful

. for literature searches or ideas. - This in turn affects how the public
benefits froq~&he original proce$sing, recording, and storing of reference
material.. Articles in this file of screened ‘research are cited to valx-
date the ¢laims of scientists; their ‘research is ‘then embedded in the

pre- existing consensus.” Formal publication marks the beginning of the
period of critical study and testing; if the work proves. to be walid and
useful, it may make its appearance in ‘textbooks. Tentative research
results are “thus transformed into what we call scientific knowledge.

A further aspect of this function is the use of the journal for estab-’ _
lishing.priority. Merton® indicates that this is an important element -
for motivating research. Journals have served this role since their
inception.6 . . . Car,

3.2. uDgsseminating Information

individuals subscribe to journals for current informatibn as well as .for
reference purposes. The announcement or alerting aspect serves the
interests of both authorg and readers. Since scientists write to ‘stake
claims ,and formally register discoveries, prompt publication is important
for the establishment of priority. Scientists.tend to read to catch
hints of related works; even tentative results can provide clues for

* _further research. Besides stimulating further work, -rapid dissemination

prevents duplication of research. Effective announcement affects the
efficiency of resources going into research. For example, it has been
-estimated that 0.9 percent of research expenditures in Britain in 1962

" Was wasted because of some overlap between work in progress ar already

completed and published. _ .

a




L t
The delays resulting from understaff{ing, which characterize the present
screesing process. confliict with the effectigye performance of the dis-
semination function of journals. This situation has led to the = |
establishment of "letters" journals in physics and chemistry which
by-pass the usual editonial and refereeing delays. Such specialized
journzls have appeared because  of -expanded markets and changed research
habits. i . ' r.
Rapid dissemination jour als, along with preprints and technical reports,
generally keep those working on the research frontier up to date with
each others' work . Howeuer, early announcement publications which have
a2 minimum of editorial cdntrol are not substitues for fully screened; "
formal presgntations of research results. Also, the’pressure for early

announcement tg establish| priority may conflict with the goal of accurate
presentatisns.

The two functions discussed- above .provide a demand-pull explanation for

the evolution of the jourdal market. The articles and reviews are

valued for their information content, whether obtained from current

scanning, retrospective searching, or browsing. Current expenditures

by individusls and instit itions reflect the expected information content

of the available journals.|. A supply~push explanation of the journal

- market 4¢ derived from the| third broad function’of journals in the &,
professional advancement system. :

1

1 +
- 3.3 Conveying Prestige and Recognition .

L3

‘InstLtutxons use. publicatxons as a visible means for ranking scientistpqw{
_scxentxsts, in turn, gain recognition from their paers through, the
dxssemxnatxon of their research: results, Herschman has described- the
recognitxon gained from publlca?ion as ’

_ .:. bur reassurance that our life's work is meaningful as
"judged by ourselves and by our peers.- -This Zecognition,
‘taken- together with our need to believe that our intellectual
effort was original priority, has been formally validated,
and is put tlically known as our own dissemination, is the
social mechanism- by which the community encourages us to
be scieptists:i®:i-

.‘ N
2

The Tole of Journars in the academic advancement system resulets in
Jbu11t-1n jpressure to publish‘ Yet unconstrained publication runs.
«counter to the functign of. provxdlng scientific authenticity for the
disc1p11nes files., The function of providing indices of research.
excellenfe for rewarding and-advanpgng scientists is also thwarted
by weak screening. In fdét, this urncritical screening may be detwi- —
‘mental to the develbpment-of a disgipline. J. von Neumann noted -thit
L ‘.‘" 6& " :
... there is grave danger thit the, SubJect will develop
along the' line of least registance, that the stream so
far from its source ylll separate into a multitude of .

.

.o,




.
cznt branches, and -that the discipline will become
nized mass of details and complexities.,” In other
a great distance from its empirical source, or
.2ch abstract inbreeding, matnematical subject is
r of degeneration., At the inception the style is
lassical; vhen it showsasigns of becoming baroque,
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The uzel is clear for survey and review articles which distill the
vast amosunt of fragmented research. The presentwreward system does
not motivate authors to produce such syntheses. Furthermore, jOurnal
editors =ay be incorrect in deciding what research is neither faddish
nor sterile.

4. DDLYD FOR JOURNALS

The discussion of the three basic functions of journals indicates that
jourr2is are desired for more than their information content., Since
jourrals are social institutio ons, any consideration of demand that
focuses oaly on ecbnomic factbrs -would be inadeqpate.

-y

41l ““Temand by the Suppliers of Manuscripts

The pressuvre for the entry of new journals comes from several sources.
If thers i5 a clear gap in the literature published by current pub-
lishers, authors and users of such information may press for the
fornatica of a2 journal to meet their nceds, Alternatively, all the
articles oz a topic may be published (zero rejection rate}), but they
may be -scattered throughout the literature. The specialization and
coveraze provided by the new journal would meet the needs of researchers
and thes find a ready market.  Both types of entry may be efficient.’

A more z:éstionable source of entry is from the authors who are unable
to pudbiisha in the present set of journals. That is, an excess supply
of manuscripts results in entry. If the new journal was of demon-

Ny strably lower quality than others, its circulation should xeflect the

" limited parket., However, quality*is not the only screen imposed by
the editors (which is an imperfect screen, at best, given the element
of uncer:ainty in any piece of research). Publication lags also arise’
in“a field, and the resultant delays caus¢ some presstre-from authors
for new Journals with reduced laps. If. such lags do not.Qecrease”the
value 5f journals to subscribers, authors - rather than Subscribers -
should %ear the.cost of reducing those lags. A by-product-of pressure
to reduce lags is high quality articles being Yspread-out" over the
jourzzl space.  The result is a reduction of coverage by‘the estab~ . _
lished journals, and perhaps, a decrease in the growth rate of demandfe'
Further=more, bibliographic serwices are forced to expand their coverage;
such expansion can be costly, compared to the number. of articles identi-"
fied -2y che service. - _ : i :

»
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In Hagstrom's view the formation of scientific periodicals is also a
_critical step in the differentiation of new disciplinesi’ Thus, a
researcher in @ field which is broadening its scope may even cease

to identify with the txaditional discipline: "Only when 8 periodical !
is established that is devoted to a2 field with Les own distinct goals /.
and standarés will it be possible for him to conceive of himself as a _ =
rew kind of specialist;. only then will it be possible for a self- .
conscious community of specialists to arise.'" Entrants into a field
bring about 2 high density of research activity; this, in turn, results
in a counteracting tendetcy to disperse over a wide range of problems.
When such dispersal results in the isolation of a2 particular group '
with identifiable interests, 2@ new society (and journal) may emerge.

The achievement of & critical mass of subscribers and autltors {s not
an unmixed blessing, however. The secondary services must egpand to
include this new group. Other primary journals are also affected to
the extent that they cannoggsxpect to expand their subscriptions at
the previous rate. The 53me market is now being divided up among
more journzls. -

The evolution of the journal network {s reflected in the packaging
-of screened articles. Just as editors and referees can exert control °
over the quality of articles appearing in individual journals but not
in the literatyre as a whole, they determine individual packages but
not the underlying partitioning of topic$ within the system. Given
the possibility of entry, the specialization of a journal, but not irs
coverage, can be controlled by its editor. Concepts analogous to those
used in the census classification of industries can be applied to the
jovrnal marKet to illustrate this point. If a journal publishes twenty
articles, ten of which are on Topic i, its specidlization ratioc wirh
respect to that topic is .50. If forty i articles of homogeneous

" quality appeared in the literature during that year, the journal would
have a coverage of .25 for that topic. However, if entry occurs and
the new jourmal publish2s the twenty i- artmcles ranking just below the
accepted forty, the coverage of the original journal drops. Even i{f -
the articles were given half-value to make them (qualicacively) com-.
parable to the- top- forty, the coverage would slip to .20,

“Such an-event in the evclufi&n.oﬁ a market i{g difficult to evaluate. -
By specializing, the new Jjournal could become the focus of work done
by researchers in a discipline, or those at the juncture of several
disciplines With less scattering of articles, the researcher should
find it easier to keep abreast of developments. Qver time, this

. improvement in the.accessibility of high quality research may be re-
flected in higher (redefined) speCialization and coverage ratios.

A precise characterization of these concepts is seen 4n the matrix
- below, where aij is the number of articles on topic i appearing in

jourral 3 (with AIJ often equal to .zero): -

—

-9
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journal 1 ' journal J

A‘-l, Alz Fl 0000;000 o' .,' ﬁ.m
AZl

Here, there are J journals and K topics. Two summations provide examples

of how the specialization and coverage ratios are derived. AK* is the

total number of articles on topic K and A*J is the total number of

L . .
articles in journal J. The entry of a new journal causes the addition
of another columa and thus affects the coverage of the other journals where

Ai*

(1) Cij = Ai) coverage of‘topic i by‘joﬁrnal j, and

(2) Sij = %i% specialization in topic i by journal j.
The probdlems facing bibliographic services become clear when one considers
that each year a new and larger matrix of articles is added to che'past_
matrices. - . L '

Future studies of the journal network in Language Sciences will examine
the specializaction.and coveragéfbf core journals, Other disciplines,
such as Physics, already have collected such statistics and have

, analyzed them in terms of the needs of. the scientists in that discipline.
Another way of evaluating the dispersion of articles is through the use
of citation analysis, Current studies of the Language Sciences indicate
a substantial dispersion of citations, which implies cthat secondary’
services should stress coverage rather than speed of announcement.

The average age of the cited articles is several years older.than in
fields such as chemistry and physics which are changing quice rapidly.
Given a limited amount of resources to be devoted to secondary coverage,.
the trade-off between speed and comprehensiveness of coverage is heavily
in favor of the latter. One problem with these conclusions is that

the authors were operating under the present systex, S0 there are no
data on how they might cite recent articles or those from near-by
disciplines if: the secondary services were improved. This is an area
where experimentation. must continue. ) : Lo

-10-
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4,2, Dermand by Individuals and Libraries

Even experditures for journals that are justified strictly in terms
of informatisn content canno: be considered a2 completely econoaie
decision. The <esand of inszituzional subscribers may reflect .
inercia rather =han any conscisus maximizing decision, However, an
econanic model of demand woulé relace the circulation (quanticty
demanded) of one journal (q.) to price (p.), to the degree of

specialization 2L the journal (s }, its coverage (c Y, the number of
research pages (r ), the quality of the screening process (z ), and

these same var! ables for related journals.
qi = qi(Pi: si’ci'xi'z H P]_:st-u; 51’52;“")

This is & very complex formulation, since it contains the inforoation
on the array of substitutes as wall as the particular journal. Holding
all othar variables constant, a linear demand curve might be postulated:
, Ay
price ) Y
, A N
Al oy o . .
_ \ &

L

" \
entry of a : \ //%* 5
substitute t \\\> increase in

pages (Xj)

guantity Y
The linear demznd curve is rather simplistic, but it illustrates how
the size of the potential market (N_subscribers at a zero price) _
affects sales; for example, entry will shift the curve in, ' Furthermore.
an increasé in the value of the information (either through an increase
“in x or z) expa“ds sales. More complicated functional forms could be
developed, but these diagrams should serve to illustrate how an econo-
mist might view the problem of dzmand. . - -

Some progress kas been made on applying statistical analysis to the
analytical fraz—mework described above. Demand parameters have heen
estinated with circulation as a function of price, pages, the size of
the market,.and ouality variables. Estimates for-single jourrals over
time are found in studies by Berz'® and Barzel’® Berg's results indi-
cate that library circulation is very unresponsive to price, sut fairly
responsive to increases in pazes published. Individual subscriptiosns .

~11-
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*are not quite as unresponsive to price, but they are not too responsive
to changes in the number of 'pages. Preliminary cvoss-scction studies
of 8 large number of Journals in mathematies, ccononics, and biclogy
substantiate the general conclusions, vwhile permitting the impact of
additional variables to be cxamined. Tne expanded demand equations
use journal age, recjection rates, publication lags, various types of
sponsorship (scientific societies and university presses), and other
characteristics of the Jjournal (including its appeal beyond the
immediate discipline and whether the journal is quantitative/
theoretical in nature}, “

Despite this resgarch, much more information is necessary on the
number of potential subscribers to journals, the overlapping sub-
scriptions to journals, the extent of library support, and differ-
ential pricing policies of the journals.

‘4,3, Impact on Bibliographic Services

In the Language Sciences, a number of journals with small circulations
may be of interest to a substantial nucter of professionals. The
accessibility of these journals is important.to the development of

the discipline. Studies on the availability of journals or reprints
of articles would determine how present networks might be improved. .
Experiments with the selective ‘dissemination of information would
also provide experience in linking language scientists® together
through other channels., Information on overlapping memberships would
provide clues as to the =ize of current communications networks; the
producers and users of research results should he identified, and their
needs monitored. ¥ '

Similarly, the potential demand for secondary and tertiary journals
should be examined. WNeither of these services have the prestife factors
which enable the operation of the primary 'journal network. Commercial
firms or societies must provide the resources necessary for adequate
coverage of the literature. Information sources are generally
discipline-oriented, so the acquisition of article titles and abstracts-

-requires the technical skills of language scientists. However, the
processing of the information should be science-oriented, so that impli-
cations fdr othe} disciplines are clearxr. Similarly, the output phase
of abstraccing should be mission-~oriented so that research results can -
be put to use by practitioners. For example, research in’ the narrow
areas of sociolxnguxstxcs has implications for broader fields such as’ .
education, mass communication, and speech therapy. The abstracting

- and review services must ensure that discipline-based research can be
of use to those in applied fiélds. Given the tendency for authors to
base submission decisions on self-interest, there is no "invisible

, hand” to direct others to their research results.

=12~
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5. SUPPLY OF JOURNALS

i)
Two elements must be taken into account when discussing the costs
journal production. First, there is great scope far Variecy both i
the nature of the journal and the production process. Sacond,» fixe
(or prerun) costs play a Rajor role In determining the viability of
a journmal., Laaguage science Jourmals are produced uncder 2 variety
of organizational and technological arrangements. The depzndence of
American language scientists upon journals originating in nearly one
hundred countries complicate$ any discussion of costs since an adeguate
sanpling of costs would not only be expensive, but not very useZul in
, terms of current policy needs. A general model can be developad to
~ indicate the trade-offs facing journal publishing, however.

5:1. Cost of Journal Proddction

- Much of the information now available on the cost of Jjournal production
has been generated by the National Science Foundation. Past studies

of Journal economics have generally ianvolved the collection of survay
data* ffom editors and a comparison of variables such as circulation,
the discipline, and the type of sponsor. While this section is con-
cerned primarily with the first of these factors, organizational
matters such as discipline and sponsor which may affect the cosf of
production are also disccssed :

An outgrowth of the 1950 Conference on Primary Qublications'was a 1953
NSF Survey which focused on sources of costs and income for journals
with different levels of circulation®® This sur ey of Qhe hunéred ten
joutnals provided information on variocus components of cost. Itets
related to the wanufacturing process took up about 80 percent of tezal
" costs for journals with circulations less than 1000 and about €5 percent
of total costs for journals with greater circulations. Fixed cost
items --.items independent of the number of 'subscribers -- account For
a .wuch larger proportion of costs for journals with cirsulations 125s
than 1000, On the manufacturing side, composition anad engravirg cade
up 60.6 percent of costs for small circulation journals, with admnina-
istrative overhead another 16.2 perceant. These proportions can be
compared with 30,1 and 12.1 percent for the journals with circulations
between 1000" and 8000. While information on the number of pages would
have been desirable.for estimates of costs, the economies cf scale are
clear.

A later series of studies presented information by discipline and show
how the organlzation of the journal market affects the viability of
journals%

Of more direct relevance to the problem of journal costs are the
studies dene by the Operations Research Group of the Case Institute
of Technology for thie hational Science Foundation.6

These studies ‘by the Operations Research Group estimated aenufacturing
costs of journals produceﬂ in the United States. The equation esti-
mated in 1963 is shown below: . 18 )
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FS+VXQ
total cost per issue
fixed or circulation-independent costs
(a) Composition -
(b) Engraving
(¢) Alterations
number of pages per copy
nunber of copies per issue
variable or circul;tipn-dependent costs
(a) Printing, pressworﬁ and binding
(b) Paper stock
(¢) Mailing (but not postage)
;d) Postage
Tne results depended upbn the &omplexity of the compoasition, with

coznlsx including a relatively large number of formulae and tables,

nocderzze being primarily prose with some equatlons, and simgle being
predozinantly prose: - : .

1. Two columns

= $20.25 x  +50.0034 x ¢

Complex combosition

= $15.25 x  +$0.0026 x q
Moderate composition
» = §13.88 x  +50.0035 x q

Simple Composition

C = $10.66 x +$D.0032 X q

.. It stisuld be noted that these estimates apply only to journals manu- v
factured in the United States. In one report, esticates for mathe-
ratical composition ranged over a factor of six, with a British
prinfer estimating $20./page for 4,000 pages of composition, U.S.
firzs estimating between $40 and $50./page for the same ass1gnment,_
and & Far East manufacturer offering a.rate of $7. SD/page. Higher
proofreading costs would partially offset the lower costs in areas -
vhere the native language is not English. '

2 1de
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A second limitation of these estiimates is the rapid change in printing
technologzy. In the early 1960's, there was an expanding application
of computer technolozy to printing problems, and there has been a
continuing refinement of. techniques:

During the past few years, we Lave seen the movement of
typesetting techrology snift from a traditionally stable --
or stagnant -- mechanical craft into a rapidly changing and
expanding science using principles of electronics, optics,
photography, data processing, and other previously alien
‘discipliness®

The technology shows no signs of. settling down, so these early estimates
are no out of date.

" The Case estimates are in line with other estimates made at the same
time, Joseph Kuney of the American Chemical Society wrote that the
average cost of & journal with a circulation of 10,000 was $.01 per
page and for a ¢=2,000, the C/q was $.03 per page for a 1,000 page
chemistry jourmal’ This estimate allows one to move from manu-
facturing costs to organizational costs.” In this example, 2,000 sub-
scribers would have to pay $30, per subscription to keep the I, 000 )
page journal in business. Assuning that there are no organizarional
costs which are variable, and that v = §, 00%, we can solve out for

F1 plus F2 == the fi;ed printing and organizationﬁlhcosts per page:

o

Cly 304 \\_
.

-

‘¢/q 4/ %=1,000

10 -

2 10

a,

C=(F + Fz) X+VvVXQ

60,000 = (F1 + F2) . 1000 + ,003 .1000 . 2000

54 = ?1 +F,
The Operations Research Group estimate of fixed manufacturing costs
would be in the range of 20 to 25 dollars; assuming the laEter, the
organizational costs would have been $29 per page -- even greater than
composition. .

These organizational costs are often donated whgn journals aré sﬁall-
scale. Scientific editing, copy-editing and proofreading, and other -

Y
e
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forms of editeorial assistance may not have to be paid out of subscrip-
tions «- although they are real costs to the economy. Similarly, the
adrlristratlve side of organization cogts may not occur at all. Items
such as promotion, general society overhead, publication management,
accounting, and subscription servicing may not appear as costs; this
may be because the facilities are donated or because the scale does not
warrcnt elaborate business procedures. With nineteen journals, the
American Chemical.Sgciety could not function without heavy organi-
.zatronal expenses. The economies of scale are such that "voluntary"
work would be quite -inefficient (expensive in real terms).

Current ACS estimates of the average cost to add one page to a journal
with a circulation of 10,000 are in the range of $100, Editorial ‘costs
“account for about $15, admznzstrative costs for $30, and manufacturing
costs for $55. CIince the variable manufacturing costs per page (V) are
closer to $.0025 than the $.0030 estimated by the O.R., Group, the cost
of composition would be approximately $30, with run-off costs (variable
costs such as paper and binding) accounting for the rest of tﬁe $55
total,

Analysis of cost information from the American Psychological Asso-
ciation ylelds results that are remarkably similar to those from the
American Chemical Society. In 1967, APA's thirteen journals contained
13,801 pages. Their 1967 Journal Operations Financial Report broke
expenses down into comparable categories., The average cost per page
was $97, with manufacturing (including prerun and runoff costs)
accounting for $50 50,2 Again, organizational expenses weighed
heavily in the cost equation. The shift from part-time volunteer to
full-time professional work may not- involve greater real-cost to the
economy. The gains from specialization should mean real savings to
the economy -~ if not to the particular scientific society.

5.2, Parameterization of the Cost Mudel-

Organiéational -expenses must be added. to the cost eQuetion developed
earlier. The introduction of organizational variable costs (Vz) brings

cost items such a8 subscription-serVicing more znto line.
+ + + ' ' . €L
(F Fz) X (Vl v ) x,q _ (1).

' leferentlating total costs with respect to circulation (q) and
pages (x) yields:

:ﬁ (V + v ) X - _ | (2)

ﬂ _ L - - .
dx = (F + F ) + v q V—vlw_z_ i _...(3)‘. [, ..I__I__..____. - .
Trade-offs ¢an be obtained for alternative - Journal policies. For example,’

1f funds are available to add one page to the journal (F + FZ +V q), an
alternatzve polzcy such as increasing Fz can be explored in te%m&*of__

benefits ic would generate relative to the costs. e
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1t should bé® noted that in the short run, a single page could se added

to a journal without ircrdasing the organizational compofent of the

averane cest.

c=F X+ P2 + (Yl + Vz) Xgq

Over time, however, organizations would have to expand to maintain the
same quality of editorial assistance or managerial effort. This is
particularly true in the area of bibliographic services where ths
acquisition and processing of abstracts involves heavy fixed costs.

per item. Furthermore, the costs of expanding coverage have high
increnental costs because of the largcr number of sources which have

to be consulted relative to the 'core'" journals. )

Wnile there is a continuum of arrangements between the' highly ianforzal,
volunteer operation and the multi-million dollar publishing Society,
the basic manufacturing costs can be viewed as unavoidable -- with a
large proporZion of thezse being fixed for small scale operatioas.

Small operations may not have the organizational expenses of the larger
publishers, but they may cause expenses for secondary and tertiary
services. Bibliographic and review joutnals cannot escape ths organi-
zational expenses forced upon them by the mere existence of large
nuntbers of small journals. .

o

5.3, Expansion as an Alternative to Entry 4

A major decision faced by the journal publisher is the size of the

_product, A strong case can be made for high quality journals to

expand pages in order to keep pace with the growth of a discipline.
The arguzent holds only,up to the point where bulkiness or other
aspects of the journal make sub-division an efficient. zlternative.

The interaction between coverage, entry, -and expansion affects market
performance. -

A

Although publication lags, author re-submissions, and other elements
complicate th- picture, the effects of entry on another journal's
coverage are clear. This interdependence will have some effect on the
demand for the original journal (J;) - even ignoring the presence of a

substitute (in teras of relative prlces) A drop in coverage probably

reduces the usefulness of a journal for retrospective searching. Thus,
entry maV have a substantial effect on the demand for other journals «in
the market. It would be easy to give a numerical exaiple in which entry
and the publication of addition pages by two 30urnals is’ less efficient

than expansioa of a journal (even when the.’ " uality“ of the journal
suffers). .

™




Entry vs. Expansion under Average Cost Pricing

N
~

v —————— 8 —— ql qz

The net benefit of Jj is area ABC in the first time period. With entry
the second time period, the net benefit is reduced to DEF (due both to
interdependence of demands with respect to' coverage and the need to '

_ raise prices to cover costs.) DEF plus GHI may be greater than ABC;
that is, consumers are willing to pay for the provision of additional
articles, and they gain from the situation. However, A'B'C', may be
even greater than this. The exXpansion of pages may generate even
more benefits. It should be noted that the total number of subscriptions
is only a partial index of the benefit. 1t could be that entry resulted
in a larger total circulation for the two journals, but that expansion

gencrated greater benefits. If the cost function is. K.= Fl +- Fz i+ V X q

° there is a-set-up cost (Fl) to the JOurnal which is independent ¢f the

number of pages. Thus, expansion may well result in lower totgl costs as
well as greater total benefits. -

6. JOURMALS IN THE LANGUAGE SCIENCES

The serials of significant and potential relevance to language sciences

- number approximately 4000 (See Appendix A), An understanding of the .
growth of this journal network is necessary to project future demand
for primary and secondary literature in this field.

The cumulative nature of scientific information is not unique to the
language sciences, since all sciences build on previously accumulated
knowledge and résearch. However, the language science literature does
not experience the rapid turnover of some of the physical sciences:
relevant information does not:become obsolete as quickly and-must there-
fore be gathered and maintained in a form that can be made readily ava11- s -
~able when needed.

Another aspect of language science information affecting the demand for
primary literature is the interdisciplinary nature of that information.

A professional community’s need to know or 'study some aspect of language
for its own purposes gives the language sciences a dimension.which goes
beyond precise disciplinary boundaries. Language scientists require

-18-
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sreation - fron other di sgiplines, and scientists from other fielcs

information generated within the language sciences. This means
infarmation relevapt to the language sciences grows more rapidly
the stocs of languaga sciencists. )
Iastitutiocnal arrangenents alZect the market through subscrilers and
authors. Libraries comprise a significant portion of subsecriters for
many language science journals, In 1965 287 of the total subdscriders -
to Language were library subscrivers; in that same year, libraries:
cade up 60% of the subseribsrs to-Studies in Linguiscics. Dezané is
influenced by boach the nuabsr of institutions and size of societias
concerrnad with the language sciences. A study of 30 United States
organizations related to the language sciences estimates total
ceﬁbershlp of these organizations at 175,000; the estimate allows

for menmbership overlaps. It is also estimated thac the total number
of language sclence membarship organizatiods in the United. States is
approxim ately 60 .°

e
-
=

The increasing acmount of. expressed need (demand} for language sclence
iniormation.is ‘also implied by the growth patterns exhibited by the
literature. This derived dermand for language science literature _
cepands on both individuals and libraries,in their roles as suppliers
of articles and subscrlbers' the demand is -a function of both.

5
L

The functional requiremencs of primary journals (i.e., dissemlnating,
erchival, and prestige-conveying functions) which determine the
structure of the primary journal market also influence the market for
secondary literature. The {exocnential) growth in the number of .
prizary journals implies an increased need for bibliographic coverage -
coveraze which maintains the present level of information exchange
while increasing in responsa to the rate of primary JOurnal growth.-
Ths situation is aggravated w1th the realization that maintenaace of
status cuy may not be acgerzadle for meeting information rieeds., The
task of rapidly filling“increasad specialization needs on the one
nand and coqpprehensiveness on the other surpasses the present scope
of nost existing periodicals. : ~

'
. -

573 language science primary journals were indiuxdually reviewed for

the total pumber of papers and. number of language .science papers

published in 1367. These journals produced over 27,000 articles in
that vyear, with an estiwzated 7,300 of these being feleuant to the
language scierces; the parcéntage of language science papers per )
jourral ranged between 2% and 1007, There is reason to believe there
are in existence three times the number of primary language science
journals as those studiad, an estimate.which would put the total :
annual nusber of articles of interest to language scientists at 23,000,
ihere is presently no bihliographic service im the langukge sciences
which undertakes coverage at this scale, to attempt to do so would
increasé publication time lags and costs tremendously. o

N o am———am e
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The Iinnuistic Bibliography (LB} in used rto"illustrate the range of
existing problems Ior secondary coverage of the increasing amounts
of primary literature. The LD is a general purpose tool published
annually by the Peranent International Committee of Linguists under
the auspices of the International Council for PhllosOphy and Human~
istic Srudies; it pvovided a comprenensive listing of refercences

to archival documents in linguistics and related fields. The LB has
a publishing lag of approximately two Years; jr has difficulties
remainicg financially viable, problems maintaining adequate staffs,
"insufficient coveiage of certain toplcs and f£ields, and indexing
problems wich the information it does obtain. The publishing time
lag of the LB addec to the publishing lag of the primary 1iterature
produces greater than a three year lag between authorship and
seconddry coverage of the primary literature. This lag must affect
‘user demand for the LB; "sales volume would certainly increase if
coverage was updated. The difference between actual and potentisl
sales, may mean the difference between financial viability and demise
of journals Operating under similar handicaps.

The problem of primary and secondary journal publication are similar:
to reduce the publishing time ldg, without sacrificing desired -
coverage of the field of relevant literature, while employiné least-
cost methods for the acquisition, redaction, produttion .and distri--
The technology is available for alleviating many
of the pressures created by user demands on periodicel publications.
However, there may be some trade-offs between economies: of scale and
.the diffusion of editorial power. "Some of the seemingly inadequate
redaction and publishing procedures of the accepted literature forms
~can not be completely eliminated; Yndeed, it is undesirable to attempt
-to do so.' By definition, primary journals serve an important infor--
mation dissemination function, but publishing-time lags can not be
reduced to the extent that inadequate refereeing processes would com-
profilse the archival function of primary journals. _— S e
"It is imperative that LINCS recognize che functional objectives dnd
limications of existing literature types in terms of their present
" and- future tapacity for mekting information needs. Reasonable
standards of peerrmance (e.g. customer satisfaction, *allocative'
efficiency, of combined production inputs, innovative efficiency)
should be applied to reveal deficiencies. Where deficiencies exisr
remedial steps can be raken to improve existring periodicals and
implement new serviees. i . -

Given the scale requirements of the Language. Sciences, eeeperation
‘among existing and future "facilities and societies will likely prove
the best method of producing effe’ctive journals for all participating -
-members -~ eliminating costly duplication of: effort and retrospecrive
.coverage, The LINCS program plans to £ill publication gaps by en- ,
liscing availablé resources in cooperative publishing,effetts;*ﬁaking .
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the most cfficient use of available technology, and achieving econ-
ies of-scale which accrug as’a result of cooperation. For e?abple,
SHall journal operating with a budget of $30,000 might be unable.

to make use of a §20, 000 faclility which could reduce publi sni*g

costs by 107%, vwhereas a group of journals might obtain regazl cost
savings through cooperatlon. It is the interaction’ betheeﬁ tech-.
nology and scale which leads much credlbility to tRe LINCS c01cept.'
.Mutually beneficial contracts could be negotiated -Among 1a.10na_ an
international organizations which would offer exchﬁnges of prizary
literatu¥e and bibliographic information and services as c01s‘deratlon !
for binding zgreemenkts. Where political barriers exist, it is hopeiul _
that cooperation can be secured, without compromising 1deological -
vxeps or prestige. .
Recent trends in journal growth have been in the direction of in- -
creased specialization; however, most journals still have’ relatively
low average reeder-per article ratios, indicating quite possibly

.Lhat further specxalizatlon might be in.order. To supplement language
science journals.whose art1c1e ,content covers a wide range of field-
related subjects, journals could be produced-which would be more
strictly subject oriented. ,The intent would. be to supply larger
nunbers of articles in journal- form to those dealing in narrowly -
defined fields. These specialized journals wollld ‘perform the "func-'
tions of regulay primary journals and would bettér meet the par-
ticular information needs-¢f those who are reluctant to search
journals for articles of potential relevance to them. "A number of
posslibilities exist for achieving increased specxallzatlon-

1) creation of ney.specialized journals; 2)re-portioning etlstlng
journals into smaller more sSpecialized packages; 3) creating€special
issues (of existing journals) which consist of groups. of cloSely
related, previously issted articles; 4) group efforts by several
journals, aga;ﬁ compiling previously_related research articlés.
Specialized journals could be handled by the LINCS System through
cooperative and centralized fecilities as discussed above.

1

e

7. THE BASIS FOR INS‘ITUTIO\AL COOPERATION A

This study,xs only a Elrst step in pulling together the elements com~
prising the scientific journal market. At present we know relatively
little about the operations of the entire system. Ddta collection‘is’
the most important area for- immediate improvement, in order that, with -
more complete information, the operations of the various market
rechanisms. can’ be analyzed and simulated. For example, inforzation
must be obtained -on circulation trends so that the professxon can -
obtain an overview of where documents are being stored. Article -
rejection rates might provide 2n early warning system for predlcting
when journals were about. td be born. User profile' studies would _
Focus attention on part;cular information needs so Chat new’ journals
or spéclialized journal forms and substitutes could be smoothly brought

" infto existence.’ ] -

[ SR . - - .
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Lata storage reguirements and the multi-functional use of information
can be mat throuzh use of computerized systems. But set-up and
operational costs are high, so progress will be slow without inter-
saciety cooparation, or subsidization. Languagc scientists must be
preparéd to take a hard look both at the need for cooperative
efforts and the economic realities of employing available nmnrnoHomw.
Professionals nust becoms more finterested in and concerned with the
total information network in the discipline. As small sociecties
tegin to recognize that they are not merely distributing journals
but are part of a greater information dissemination system, they
way be tempted to try partial solutions, resulting in massive
cduplication of effort. Individual societies must thus be convinced
of the economies in coordinating publishing mmMOﬂnmw otherwise,
costs may be so prohibitive as to restrict or obscure program goals
or Ifinancial viabilicy. However, services which appear desirable
and institutiorally feasible are not always écomomically obtainable
or justified in 'terms of fulfilling user ﬂmmrwﬂmamnnm or efficiency
of operation. Cooperative ventures which are operated by repre-
seantatives of producers and consumers may have a tendency to be
self-perpetuating and therefore costly to modify. In additfion to
the development of procedures for insuring accountabilicy, incéntive
structures must be devised to keep LINCS (a n@n#:Owomwnmp monopoly)
from behaving like a monopoly.
When determining the efficiency of institutional change, economists
usually-assume the presence of a given technology and preferences.
In the market -described in this paper, the presence of decreasing
costs and.interdependent demands results in a strong case for insti-
tutional intervention. It is not nwwmﬂ however, that the present
patterns of partial subsidization are ovnﬁamw in the absenge of some
way of considering demand interdependencies. Problems of speciali-
mmnﬁon. coverage, and publication lags further complicate the mmnmnu
zination of efficient allocative nmnwmwoanNstm.

.o

»

S

" In a broader semse, institutional change should promote innovative

efficiency as well. Technical studies can give decision-makers a

'~ better guide to possibilities opened up by technological change, and
behavioral studies can give decision-makers more knowledge about the
 preférences of researchers. ‘It makes little sense to explore communi-
nmnwoamhsmawm other than journals without having an understanding of
how- present-thinnels are used, They additional channels can be
mxeran tncluding awnnomwwa. microfiche, and machine-readable
m#mnnmnnw.as.onuw a. few vnoncnnm made possible through miniaturization
and noJurnwnwnmnmﬁn a«ucn mhmmm nﬁm public goods nature of, techno-

. How»nmw.mzmonnmnwoa. uoﬁan ¢o=$ﬂnmm or mo&n form of noovmnmnw¢m -
effore wm n nmmmmnw to ﬂn9<m¢m.wano=nw¢mm. d nmbwnwnw mon cﬁnw in,

nrpm mnmm. J e .
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The product under consideration is the delivery ol information services
'to the discipline. Journals happen to have a major share of this
broader market. We have seen that journals are complicated products,
and suggestions have been made for institutional change to improve
both allocative and irnovative efficiency. The.changes recuire a

.shift from independent decision-making within a monopolistically

competitive framework to cooperative behavior by representative
bargaining agents, i.e. through LINCS. If our communications net-
works are to perform efficiently in the future, ft is essential that
we explore more fully how economic scarcity interacts with noa-
market factors in this sector of the growing knowledge industry,
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APPELDIX A

PUBLICATfONS IN THE LANGUAGE SCIEXCES

Ludmila Okreglak

Approximately 4,000 serials containing language sciences material
have been identified by the LINCS program. Table l shows the number
of journals identified in the language sciences in the United States
and abroad, and their percentage of language sciénces content

Table 4 contains serial growth projections for 1976 based on an
cstimated doubling period of 18 years for journal articles in the
language sciences.

Included in the first column of tables 1 and 2 are core journals vhose
contents are almost entirely (96%-100%) concerned with the language
sciences (i.e. general linguistics, theoretical linguistics, dia-
lectolagy, phonology, lexicology, language specialties, etc.). :
Representative of this group are Language, Foreign Language Annals,
Orbis, Onoma, Phonological Studies, Voprosy jazyvkoznani ja.

The second column represents periodicals in which language sciences
materials comprise 51% to 95% of the contents. These journals are
drawn from those which cover not only pure language science but also
literature and historical and comparative studies, as well as from
those in fields closely related to the language sciences such as
philolozy and anthropology. Typical are Aevum (Rassegna di scienze
filologiche, linguistiche e storiche), Acta Philolofica Scandinavica,
Anthropos (Revue internationale d'ethnologie et linguistique).

Column three includes serials from the fields of psychology, socioclogy,
education, the humanitiés, and other areas, where language sciences
materials constitute 21% to 50% of the contents. Examples are Journal
of Psychological Research, Canadian Journal of Behavioral Sciences,
Soc1ologia Internationalis, Special Education.

Column - foux (less than 20%) contains periodicals from the biomedical
sciences, history, ph11050phy, and other sciences not directly related
to linguistics. These journals occaMonally include materials of
interest to language scientists. Examples are Pediatric Research,
Otorhinolaryngologia, Acta Neurologica et Psychiatrica Belgica,
Philosophia naturalis, Special Libraries, Scientific and Technical
Information, Studii si Cercetari Matematice.

Tables 3 and 4 contain estimates for 1971 and 1976, respectively, of
published outputs in the language sciences.. The average number of

serial articles per annual volume has been-estimated to be 23 for the
core groupings, 17 for the 51-95% group, 8 for the 21-50% group, and
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3 for the under 207 grovp. Table & for 1976 reflects the average ~
groweh rate estimated for publications in the language scierces:
ths literature in the lariuaze sciences is assumed to double every
18 years. '

Table 1.

96%-100% 317 i 21%- 507, less than 207%
{core}

U.S.A. 160 ' ; 300 500
Foreign 430 900 1,000
Tozal - 530 1,200 I,SOQ

Table 2. Serial Publicatisns in the Language Sciences, 1976,
By Percentage of langzuage Sciepces Content

967-1007  517-957  21%-50%  less than 207 - Total
(core)

U.S.A. 120 300 370 610 1,400
Foreign. 520 650 1,100 1,220 . 3,490
Total . 640 950 1,470 1,830 4,890

-

Table 3. Estirated ser anaun swuober of Message Upits in the Language
Sciences, 1971 (including Articles by Serial Groupings,
cf. Table .} .

926%-1007 31-93% 21%-507 ‘less than 207 ‘Toral
(core) ' . 5

U.S.A. 2,210 | 4,140 2,400 1,500 - 10,250
Foreign 9,900 9,039 7,200 3,000 -29,130
Total 12,110 13,170 9,600 4,500 ~39,380 -

Table 4. Estimated per aanum Number of Messa ge Units in the Language
' Sciences, 1976 (Includ.ng Articles by Serial Groupings,
cf. Table .) :

96%-1007.  51%-93%  21%-50%  less than 20% Total _
{(core) :

U.S.A. 2,680 . 5,00 2,920 - 1,830 12,470
Foreign 12,040 10,950 8,760 3,650 . 35,440
Total 14,720 16,020 11,680 5,480 47,910

-
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